A sensitive radioenzymatic assay for (S)-5-formyltetrahydrofolate.
A highly sensitive, radioenzymatic method has been developed for the specific and quantitative estimation of (S)-5-formyltetrahydrofolate. This method is based on enzymatic cycling of the 5-formyl derivative to methylenetetrahydrofolate followed by entrapment into a stable ternary complex with thymidylate synthase and tritiated fluorodeoxyuridylate. Determination of bound radiolabeled ligand permits estimation of the original folate. The initial cycling step is catalyzed by the enzyme, methenyltetrahydrofolate synthetase, which is specific for the (S)-diastereomer of 5-formyltetrahydrofolate and generates a product which can be further cycled to tetrahydrofolate using either 10-formyltetrahydrofolate deacylase or glycinamide ribonucleotide transformylase. Tetrahydrofolate is ultimately converted to the entrapable methylene derivative in the presence of excess formaldehyde. Using this assay recovery of reference (S)-5-formyltetrahydrofolate was linear over the range 0.03-1.9 pmol with an average recovery of 83 +/- 2%. The method has been applied to estimation of plasma (S)-5-formyltetrahydrofolate from a volunteer who had been administered (R,S)-5-formyltetrahydrofolate. Where comparison was possible, estimation of plasma (S)-5-formyltetrahydrofolate by this one step ternary complex-based method yielded results that were very similar to those observed by Straw et al. (Cancer Res., 44, 3114, 1984) who used an HPLC-based method for separation of diastereomeric mixtures of reduced folates and microbiological growth dependence to determine (S)-5-formyltetrahydrofolate.